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100°C being a solvent for these components as essential components. The mean bromination 
ratio in the whole epoxy resin is at least 30wt.% and the mean epoxy equivalent is at most 
500 and the mean hydroxyl group concn. is at most 1x10-3 mole/g. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2,**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is excellent in dielectric characteristics, such as a dielectric 
constant and a dielectric dissipation factor, and relates to the prepreg and the laminate for electrical 
insulation materials with which thermal resistance, machinability, and flammability-proof consist of a 
good resin constituent. Its impregnating ability to a base material is good, a dielectric constant and its 
dielectric dissipation factor are low, and since the resin constituent used by this invention has thermal 
resistance, chemical resistance, and flammability-proof and is excellent in machinability, it is suitable 
for the use to an electric laminate application. The laminate using this resin constituent has outstanding 
dielectric characteristics, and can attain the thinning of a layer insulation layer and lightweight-izing in a 
wide range multilayer board ingredient from minute-izing of the pattern accompanying the high density 
assembly of electronic parts and improvement in the speed of signal propagation velocity, and low loss- 
ization of a RF signal being attained. 

[0002] Moreover, since thermal resistance was high, the substrate itself called the surface mount which 
is becoming the mainstream in recent years was able to maintain the reinforcement of an ingredient and 
it reduced expansion and the amount of contraction in the production process exposed to high 
temperature conditions, the production process of the laminate for electrical and electric equipment 
should be stabilized more. 
[0003] 

Pescription of the Prior Art] Small-and-light-izing and advanced features of electronic equipment 
which are represented by the computer have been progressing with development of an information 
society. Also in the printed wired board field, while being in the same inclination and making a strong 
demand to the Kota stratification, thin-shape-izing, and a miniaturization, demands, such as an 
increment in a wiring consistency, improvement in the speed of processing speed, and low transmission 
loss of a RF, are imposed on a substrate ingredient and its manufacturing technology. 
[0004] In a computer operation, since attenuation of that signal propagation velocity is in inverse 
proportion to the square root of the dielectric constant of an ingredient and a transmission signal is 
proportional to a dielectric dissipation factor, with the substrate ingredient handling the object for a 
high-speed operation, or a RF signal, it is necessary to hold down these values low as much as possible. 
Although it considers as the attempt which controls a dielectric constant low and various examination 
has been performed from the presentation of base resin, modification of a frame, and the field of a base 
material, still sufficient value is not acquired. 

[0005] The laminate using the epoxy resin as a printed-circuit board of an electronic equipment 
application has been used widely until now. However, the present condition is that a low dielectric 
constant, the reduction in a dielectric dissipation factor, and its heat-resistant improvement are 
demanded strongly, and examination has been variously made from the field of a resin presentation, a 
base material, etc. with the densifi cation of pattern wiring accompanying increase of the packaging 
density in electronic equipment in recent years, the shift to a surface mount method and improvement in 
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the speed of signal propagation velocity, and RF-izing of the signal to deal with. 
[0006] The copolymerization object which used styrene and a maleic anhydride as the indispensable 
component in the radical copolymerization object is used in many fields from the solubility to the height 
and the various organic solvents of the description of itself, i.e., thermal stability, melt viscosity, and the 
melting point. The resin constituent for laminates (JP,2-127415,A) which consists of the flexible printed 
circuit board (JP,49- 109476, A) by the coating constituent (JP,47-8087,A) which kneaded the epoxy 
resin and the above-mentioned copolymerization object, and was already ground as a well-known 
typical example, the flexible epoxy resin, the above-mentioned copolymerization object, etc., an epoxy 
resin, the above-mentioned copolymerization object, resin that has a polymerization nature partial 
saturation radical, a polymerization nature vinyl monomer, etc. is mentioned. JP,47-8087,A is partially 
hardened and ground as a constituent for coatings, and in order to consider as a flexible substrate, the 
acrylonitrile butadiene copolymer of JP,49- 109476, A is indispensable as a reactant epoxy diluent, and it 
differs in the contents with the workability improvement of the rigid substrate of this invention. JP,2- 
127415,A is inapplicable to the dry-process process which does not contain any solvents other than a 
polymerization nature vinyl monomer and which is the so-called object for wet method processes, and 
uses the organic solvent usually used, and the application range is limited. 

[0007] In the substantial two-component system which used only the copolymerization object which 
used styrene and a maleic anhydride as the indispensable component as a curing agent of an epoxy resin, 
the glass transition temperature of a hardened material is very high, and exceeds 200 ** greatly in many 
cases. For this reason, when a hardened material becomes weak and is used as a laminate, a fall on the 
strength and its fall of machinability are remarkable, the hole especially by the fall of drilling nature - 
increase of wall granularity or plating penetration - a through hole and a inner layer - a conductor « in 
the fine patternizing in between of these days in which the path clearance of through holes is caught, 
insulating dependability is reduced sharply, moreover, a hole - since an inside plating configuration 
becomes distorted, connection dependability is missing. So, it was not used for the laminate for 
electrical and electric equipment until now. 
[0008] 

[Problem(s) to be Solved by the Invention] Although many of old epoxy resin laminated sheets are 
manufactured by carrying out laminating hot forming of the sinking-in base material to which semi- 
hardening of the epoxy resin was carried out mainly with the amine system, the phenol system, or the 
acid-anhydride system curing agent, the present condition is that sufficient characteristic value is not 
acquired to the demand of the strong reduction in dielectric characteristics in recent years, and severe- 
izing of a production process like a surface mount. Moreover, although the laminate using polyimide 
resin, polyphenylene ether resin, polytetrafluoroethylene resin, etc. is shown from fields, such as 
dielectric characteristics and thermal resistance, it has the problem that that a price is expensive, a 
moldabilit y, and workability are comparatively difficult , and is in the condition which cannot be widely 
developed on a noncommercial way. From these, it is comparatively cheap, and furthermore it seems 
that it can apply to the densification and the surface mount of electronic parts, it excels in dielectric 
characteristics and a heat-resistant high laminate is desired. 
[0009] 

[Means for Solving the Problem] this invention person etc. uses the copolymerization object which 
consists of specifi c styrene and a specific maleic anhydride as an indispensable curing agent of a specific 
epoxy resin, as a result of examining many things. Add a specific flexible grant agent and the 
impregnating ability and coating nature to a base material have a good epoxy resin constituent using a 
specific solvent. It is applicable to an electric laminate application enough, and the laminate using this 
resin constituent has a dielectric constant and a low dielectric dissipation factor, and it is high thermal 
resistance, has sufficient machinability, finds out obtaining the laminate in which fire-resistant grant is 
possible, and came to complete this invention. 

[0010] Namely, this inventions are one sort which has two or more epoxy groups in 1 molecule, or two 
sorts or more of epoxy resins. The average bromine content in [ all ] an epoxy resin is 30 % of the 
weight or more and the average weight per epoxy equivalent 500. Following, epoxy resin (I) whose 
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average hydroxyl -group concentration is 1x10 to 3 or less mol/g It is the copolymer which becomes 
considering styrene and a maleic anhydride as an indispensable component. The mole ratio of styrene 
and a maleiC"anHydride is 9:1-5:5, and the acid number. 100 - 600 mgKOH/g, The copolymer which has 
at least one acid-anhydride radical in number average molecular weight 1000-3000 and 1 molecule is 
used as the main curing agents. The epoxy resin curing agent (II) and this epoxy resin (I) the range of 
whose mole ratio of an acid ranhvdride radical to an .epoxy group is 0.3-1.5 By blending with the 
constituent which consists of this curing agent (II) flexible grant agent (III) reduced by 10-20 degrees C 
in glass transition temperature a list - the boiling point This resin (I) 100 degrees C or more This curing 
agent (II) and the solvent of this styrene system compound (III) (IV), It is the laminate for electrical 
insulation materials which is excellent in machinability with the low dielectric constant, the low 
dielectric dissipation factor, and high thermal resistance which use and come to carry out laminate 
molding of this prepreg to the prepreg list which comes to sink into a base material in the epoxy resin 
constituent which becomes as an indispensable component. 

[001 1] Epoxy resin of this invention (I) It is one sort which has two or more epoxy groups in 1 molecule 
given in a claim, or two sorts or more of epoxy resins, and the average bromine content in [ all ] an 
epoxy resin is 30 % of the weight or more and the average weight per epoxy equivalent 500. It is the 
following and average hydroxyl-group concentration is 1x10 to 3 or less mol/g. If it corresponds to this 
epoxy resin, it is possible one sort or to use not the thing limited especially but a bromine-ized epoxy 
resin independent, other bromine-ized epoxy resins, or two or more sorts of non-bromine-ized epoxy 
resins, mixing suitably. 

[0012] As a typical example of a bromine-ized epoxy resin, a bromine-ized bisphenol A system epoxy 
resin, a bromine-ized phenol novolak system epoxy resin, a polyfunctional epoxy resin, the reactant of 
tetra-bromine bisphenol A, etc. are mentioned. As a non-bromine-ized epoxy resin, the bisphenol A 
system, a bisphenol F system, a biphenyl system, a novolak system, a polyfunctional phenol system, a 
naphthalene system, a glycidyl amine system, a glycidyl ester system, alicyclic, an alcoholic system, etc. 
are mentioned. 

[0013] Average weight per epoxy equivalent When 500 or more epoxy resins are used, since it becomes 
poor [ the impregnating ability to a fiber base material ], the appearance of prepreg falls remarkably. 
Moreover, if the average bromine content in [ all ] an epoxy resin becomes 30 or less % of the weight, 
fire-resistant maintenance with the whole resin constituent (IV) will become difficult. 
[0014] There are some epoxy resins which have the hydroxyl group of the 2nd class in a molecule. Since 
the dielectric constant and dielectric dissipation factor of a resin constituent (IV) will become larger than 
a desired value if there are many roughly polarized functional groups like a hydroxyl group, the average 
hydroxyl-group concentration in [ all ] an epoxy resin needs to be 1x10 to 3 or less mol/g. 
[0015] For the epoxy resin curing agent (II) of this invention, the mole ratio [ as opposed to / are 
copolymerization resin obtained considering styrene and a maleic anhydride as an indispensable 
component, and the mole ratios of styrene and a maleic anhydride are 9:1-5:5, the acid number 100 - 600 
mgKOH/g, and number average molecular weight 1000-3000, use as the main curing agents the 
copolymer which has at least one acid-anhydride radical in 1 molecule, and / an epoxy group ] of an 
acid-anhydride radical is 0.3-1.5. It is the range. 

[0016] As the concrete example of representation, Elf Atochem SMA(s) 1000A (melting point 160 **, 
glass-transition-temperature 154 **, acid-number 480 mgKOH/g), 2000A (melting point 150 **, glass- 
transition-temperature 124 **, acid-number 355 mgKOH/g), and 3000A (melting point 123 **, glass- 
transition-temperature 125 **, acid-number 285 mgKOH/g) etc. are mentioned. 
[0017] The mole ratio of an acid-anhydride radical to an epoxy group i s 0.3, In the following, dielectric 
characteristics have little improvement and the invention effectiveness disappears to them. A mole ratio 
Ts 1.5. If it exceeds , the problem ot the p oor impregnatinR ability to the fiber base material [ remain / in a 
resin constituent / an unreacted radical ] by a damp-proof fall and the increment for the amount of 
macromolecules will be presented. Moreover, since number average molecular weight falls in the 
crosslinking density of hardening resin or less by 1000, the heat-resistant improvement effectiveness is 
not acquired, but or more by 3000, the viscosity of a varnish rises and the impregnating ability to a base 
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material falls. 

[0018] Moreover, in the range which does not spoil an expected property for the curing agents (an acid 
anhydride, a phenolic compound, amine compound, etc.) of a well-known epoxy resin if needed, it is 
also possible to use it in accordance with the above-mentioned polymerization object. 
[0019] In this invention, in order to adjust the cure rate of this resin constituent suitably, it does not bar 
adding a ha rdening accelerator . These will not be limited especially if generally used as a hardening 
accelerator oi an epoxy resin. As a typical example, imidazole d erivatives, its derivative, the 3rd amines, 
etc. are mentioned. 

[0020] Flexible grant agent of this invention (III) This epoxy resin (I) It is blending with the constituent 
which consists of this curing agent (II) to 40 % of the weight, is the compound reduced by 10-20 
degrees C in glass transition temperature, and is this epoxy resin (I). Thermoplastics with a glass 
transition temperature lower than the hardened material which consists of this curing agent (II), 
thermoplastic elastomer, a reactant elastomer, etc. correspond. 

[0021] As a concrete example of representation of this thermoplastics, the straight chain-like amount 
epoxy resin of giant molecules and its bromination object, polycarbonate resin, polyester resin, 
polyamide resin, polymethylmethacrylate, a polyalkylene glycol, chlorination polypropylene, ketone 
resin, xylene resin, petroleum resin, these low-grade polymers, etc. are mentioned to the real target 
which consists of bisphenol A and epichlorohydrin. Especially, since the compatibility to an epoxy 
constituent is good and adhesive strength's improves, the amount epoxy resin of macromolecules can be 
used preferably. 

[0022] As a concrete example of representation of this thermoplastic elastomer A polybutadiene 
elastomer, a styrene butadiene copolymer, a styrene butadiene ethylene copolymer, An ethylene- 
propyl ene-diene terpolymer, an acrylonitrile butadiene copolymer, Silicone resin, a polyester elastomer, 
a styrene styrene-butadiene-rubber copolymer, A styrene isoprene styrene copolymer, a styrene 
propylene copolymer, A **** styrene butadiene copolymer, caprolactone mold urethane elastomer, 
horse mackerel peat mold urethane elastomer, ether mold urethane elastomer, a polyester mold 
polyamide elastomer, a polyol mold polyamide elastomer, etc. are mentioned. Especially, an 
acrylonitrile butadiene copolymer has the good compatibility to an epoxy constituent, and since 
adhesive strength also improves, it can use preferably. 

[0023] As a concrete example of representation of this reactant elastomer Epoxy conversion 

polybutadiene, maleic-anhydride conversion polybutadiene, Phenol conversion polybutadiene, end 

carboxy polybutadiene, end amino polybutadiene, An epoxy conversion acrylonitrile butadiene 

copolymer, a maleic-anhydride conversion acrylonitrile butadiene copolymer, A phenol conversion 

acrylonitrile butadiene copolymer, an end carboxy acrylonitrile butadiene copolymer, An end amino 

acrylonitrile butadiene copolymer, a hydroxyl-group end silicone elastomer, An epoxy conversion 

silicone elastomer, an amino-terminus silicone elastomer, An acid-anhydride conversion silicone 

elastomer polyolefine glycol, polyoxyalkylene amines, An urethane conversion epoxy resin, a lactone 

conversion epoxy resin, a hydroxyl-group end poly caprolactone, a polypropylene-glycol conversion 

epoxy resin, a poly sulfide conversion epoxy resin, etc. are mentioned. In addition, it is desirable to act as 

a reactant diluent in monofunctional and to have two or more functional groups for a bad influence in 

the chemical resistance and the water resisting property of a hardened material in 1 molecule by that of 
****** 

[0024] A flexible grant agent is this epoxy resin (I). The class and loadings can be chosen so that the 
glass transition temperature of the hardened material which consists of this curing agent (II) may be 
reduced by 20 degrees C from 10 degrees C, and so that a desired dielectric constant and a dielectric 
dissipation factor may be made to hold. Moreover, if loadings exceed 40 % of the weight, the problem 
of the coating nature of prepreg falling [ the fire-resistant maintenance to which dielectric characteristics 
may get worse ] by thickening of difficulty and a varnish will arise. 

[0025] If glass transition temperature is reduced by 20 degrees C from 10 degrees C, a bending elastic 
modulus decreases, the toughness of a hardened material will improve and the crack at the time of 
machining will decrease. Especially, the wall granularity at the time of drilled hole dawn decreases, and 
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the insulating dependability of a circuit and the connection dependability of a through hole are raised. 
Less than 10 degrees C of improvement in toughness are [ the fall of glass transition temperature ] 
insufficient, and the thermal resistance as a rigid substrate runs short above 20 degrees C. 
[0026] More than 100 **, preferably, the boiling point is more than 120 **, and the solvent (IV) of this 
invention is this resin (I). This curing agent (II) and this styrene system compound (HI) It is the organic 
compound (good solvent) which dissolves easily. As a typical example, methyl isobutyl ketone, toluene, 
a xylene, dimethylformamide, propylene glycol methyl ether acetate, the propylene glycol propyl ether, 
propylene glycol butyl ether, dipropylene glycol wood ether, 3 -methyl methoxybutanol, propylene 
glycol ethyl ether acetate, dipropylene glycol methyl ether, etc. are mentioned, and it is possible 
respectively independent or for two or more sorts to use it, mixing. Moreover, you may use together 
within limits which do not spoil the appearance of the prepreg from which the boiling point is obtained 
if needed in the solvent of other classes of under 100 **. 

[0027] In this invention, it is also possible to add a color, a pigment, etc. to this resin constituent in the 
range which does not spoil an expected property. 

[0028] Moreover, in the range which does not spoil an expected property, addition of UV absorbent to 
this resin constituent, a fluorescent brightener, a photopolymerization initiator, an antioxidant, etc. is 
also possible. These are common knowledge, and if generally used, they will not be limited especially. 
As the typical example, antioxidants, such as photopolymerization initiators, such as fluorescent 
brighteners, such as ultraviolet ray absorbents, such as a benzotriazol system, and a stilbene derivative, 
and a thioxan ton system, and a hindered phenol system, are mentioned. 

[0029] This above-mentioned resin (I) This flexible curing agent (II) this grant agent (EI) And the resin 
constituent which uses this solvent (IV) as an indispensable component is sunk in and dried at a base 
material, it turns B-stage suitably, and the prepreg of this invention is manufactured. What is used for 
various well-known electric laminates can be used for this base material of this invention. 
[0030] As a typical example of the quality of the material, organic substance fiber, such as inorganic 
substance fiber, such as E, D, S, and Q glass, polyimide, polyarylate, and tetrafluoroethylene, those 
mixture, etc. are mentioned. Although, as for the base material using these, textile fabrics, a nonwoven 
fabric, roving, a chopped strand mat, a surfacing mat, etc. are mentioned by the configuration, an above- 
mentioned class and an above-mentioned configuration are suitably chosen by the application and 
engine performance of a moldings which are made into the purpose, and the mixed use from 
independent or two or more kinds of classes, and a configuration is possible for them by the need. 
Although there is especially no limit in thickness, the thing which carried out surface treatment by the 
processing agent which can usually use 0.03 - 0.5 mm and is represented by the silane system coupling 
agent, and the thing which performed filamentation processing mechanically are more suitable from 
fields, such as improvement in impregnating ability. 

[003 1] The resin content in the prepreg after desiccation is the range which is 20 - 90 % of the weight, 
and the amount of sinking in of the resin to this base material is obtained by the approach of drying to a 
base material for 0.5 to 30 minutes, and carrying out semi -hardening (B-stage-izing) to it in [ sinking in 
and after carrying out coating ] the dryer of 100 - 200 **, etc. 

[0032] It comes to carry out laminate molding of the laminate of this invention using the prepreg of 
above-mentioned this invention. It manufactures by specifically carrying out laminate molding of the 
prepreg of this invention suitably with the configuration which has arranged metallic foils, such as 
copper and aluminum, to the one side or both sides by two or more sheet pile and request. 
[0033] If the metallic foil is used for the electric laminate application, there will be especially no 
limitation. Moreover, laminate molding can apply the usual laminating approaches, such as a laminate 
for electrical and electric equipment, and a multilayer board, for example, a multi -platen press, the 
multistage vacuum press, continuous molding, autoclave shaping, etc. are used for it, and it is 
temperature. They are 100-200 **, a pressure 2-100 kg/cm2, and the range of 0.03 - 3 hours. Moreover, 
the multilayer printed wiring board which has the insulating layer of a low dielectric constant and a low 
dielectric dissipation factor can be manufactured by being usual or carrying out laminating hot forming 
combining the printed wired board for inner layers which consists of a laminate by this invention. 
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[0034] 
[Example] 

Mixed stirring was carried out by the speed mixer until a small quantity [ every ] injection and the whole 
quantity carried out the homogeneity dissolution of the 35 % of the weight fSMAlOOOA) of the 
copolymerization resin obtained considering example 1 styrene and a maleic anhydride as an 
indispensable component at dimethylformamide (boiling point 153 **) at the solvent, subsequently, an 
alkylphenol novolak epoxy resin and the epoxy resin (LDX4127 and weight per epoxy equivalent 395)-- 
) which is the reactant of tetrabromobisphenol A 27 % of the weight of bromine content, hydroxyl -group 
concentration abbreviation 3.5 xlO-4 mol/g, and 35 % of the weight by Sumitomo Chemical Co., Ltd., 
tetrabromobisphenol A diglycidyl ether (Epiclon 152 --) weight per epoxy equivalent 360, 45 % of the 
weight of bromine content, and the product made from Dainippon Ink Chemistry — 30 % of the weight 
(the average weight per epoxy equivalent 379 of two kinds of epoxy resins ~) 35% of bromine content, 
average hydroxyl-group concentration 2.6 xl0-4 mol/g, 30% of the weight of the amount epoxy resin of 
macromolecules (H360 , product made from Dainippon Ink Chemistry) was added as a flexible grant 
agent, and mixed stirring was continued, when it mixed to homogeneity, it took out from the speed 
mixer and the varnish was obtained. 
<TO035prhis varnish was diluted with the methyl ethyl ketone, sinking-in coating was carried out to glass 
fabrics (E glass, thickness 0.1 mm), it dried for [ 5 minutes - ] 10 minutes by 150 **, and the prepreg of 
the tuck free-lancer of 45 % of the weight of resin content was obtained. Next, seven 1 8-micrometer 
electrolytic copper foil was heated for this prepreg, by pressure 5 N/cm2 and temperature 130 ** in piles 
up and down for 30 minutes, the press was performed by further 220 **for 1 hour, and the laminate was 
obtained. The physical properties of the manufactured double-sided copper clad laminate were 
measured, and it was shown in Table 1 . 

[0036] A xylene is used as example 2 solvent. 40 % of the weight (SMA3000A) of copolymerization 
resin, 45 % of the weight (Epiclon 152) of tetrabromobisphenol A diglycidyl ether, a cresol novolak 
epoxy resin (ESCN220 F and weight per epoxy equivalent 212 -) the Sumitomo Chemical Co., Ltd. 
make - 10 % of the weight (the average weight per epoxy equivalent 333 of two kinds of epoxy resins - 
), 37 % of the weight of bromine content, average hydroxyl-group concentration abbreviation 1.2 xlO-4 
mol/g, phenol novolak resin (the 2093 hydroxyl equivalent FENO light TD 104 --) the product made 
from Dainippon Ink Chemistry - 5% of the weight, it added as a flexible grant agent 15 % of the weight 
(N-220 S, Japan Synthetic Rubber Co., Ltd. make) of acrylonitrile butadiene copolymers, and 0.05 % of 
the weight of 2-ethyl-4-methylimidazole , and the varnish was obtained like the example 1. This varnish 
was used, and also the laminate was obtained like the example 1, physical properties were measured, 
and it was shown in Table 1 . 

[0037] Using dimethylformamide as example 3 solvent, 10 % of the weight (CTB 2000x162 and Ube 
Industries, Ltd.) of end carboxy polybutadienes and 0.02 % of the weight of 2-ethyl-4-methylimidazole 
were added as 40 % of the weight (SMA2000A) of copolymerization resin, 60 % of the weight (BREN- 
S, weight per epoxy equivalent 285, 35 % of the weight of bromine content, 0. 1x10 to 4 or less mol/g of 
hydroxyl-group concentration, Nippon Kayaku Co., Ltd. make) of bromine-ized phenol novolak epoxy 
resins, and a flexible grant agent, and the varnish was obtained like the example 1. This varnish was 
used, and also the laminate was obtained like the example 1, physical properties were measured, and it 
was sh own in Table 1 . 

Q0038^Propylene glycol methyl ether acetate (boiling point 146 **) is used as example 4 solvent. 49 % 
ofthe wei ght (SMASOOOA'I of copolymerization resin, 48 % of the weight (Epiclon 1 52) of 
tetrabromobisphenol A diglycidyl ether, hisphe pol A HiplyriHyl ether (Rpirmt 828 and weight per 
epoxy equivalent 189 -) the product made from oil-ized Shell Epoxy - 3 % of the weight (average 
weight per epoxy equivalent of two kinds of epoxy resins 350, bromine content 42% of the weight) It 
added 20 % of the weight (PTMG1300, Mitsubishi Chemical make) of polytetramethylene glycols, and 
0.03 % of the weight of 2- ethyl-4-methylimidazole as about 1.5x10 to 4 mol/g average hydroxyl-group 
concentration, and a flexible grant agent, and the varnish was obtained like the example 1. This varnish 
was used, and also the laminate was obtained like the example 1, physical properties were measured, 
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and it was shown in Table 1 . 

[0039] 3 -methyl methoxybutanol (boiling point 174 **) is used as example 5 solvent. 45 % of the 
weight (SMA2000A) of copolymerization resin, 46 % of the weight (Epiclon 152) of 
tetrabromobisphenol A diglycidyl ether, a bromine-ized bisphenol A system epoxy resin (Epicoat 5048 
and weight per epoxy equivalent 675 --) 25 % of the weight of bromine content, and the product made 
from oil-ized Shell Epoxy - 9 % of the weight (average weight per epoxy equivalent of two kinds of 
epoxy resins 412 and 41 % of the weight of bromine content) Average hydroxy 1-group concentration 
abbreviation They are 15 % of the weight (BN-1015, Nippon Soda Co., Ltd. make) of maleic-anhydride 
denaturation polybutadienes, and dimethyl benzylamine as 4. 1x10-4 mol/g and a flexible grant agent 
0.05 % of the weight was added and the varnish was obtained like the example 1. This varnish was used, 
and also the laminate was obtained like the example 1, physical properties were measured, and it was 
shown in Table 1 . 

[0040] The laminate was obtained like the example 5 except not blending maleic-anhydride denaturation 
polybutadiene (BN-1015) of an example of comparison 1 flexibility grant agent. The physical properties 
of this were shown in Table 1 . 

[0041] The laminate was obtained like the example 4 except having ****ed the loadings of the 
polytetramethylene glycol (PTMG1300) of an example of comparison 2 flexibility grant agent to 50% of 
the weight. The physical properties of this were shown in Table 1. 

[0042] In example of comparison 3 example 5 copolymerization resin (SMA2000A) to 34% of the 
weight Tetrabromobisphenol A diglycidyl ether (Epiclon 152) to 35% of the weight a bromine-ized 
bisphenol A system epoxy resin (Epicoat 5049 and weight per epoxy equivalent 745 -) The laminate 
was similarly obtained except having changed 26 % of the weight of bromine content, and the product 
made from oil-ized Shell Epoxy to 31% of the weight (about [ average weight-per-epoxy-equivalent / of 
two kinds of epoxy resins / 540, 36 % of the weight / of bromine content /, and average hydroxyl-group 
concentration ] 9.3 xlO-4 mol/g). The physical properties of this were shown in Table 1 . 
[0043] Using DMF as example of comparison 4 solvent, 2 % of the weight of dicyandiamides, 90 % of 
the weight (Epicoat 5048) of bromine-ized bisphenol A system epoxy resins, 10 % of the weight 
(ESCN220 F) of cresol novolak epoxy resins, (the average weight per epoxy equivalent 628 of two 
kinds of epoxy resins, 23 % of the weight of bromine content and about 1.6x10 to 3 mol/g average 
hydroxyl-group concentration), and 0.02 % of the weight of 2-ethyl-4-methylimidazole were added, and 
the varnish was obtained like the example 1. This varnish was used and also a tuck free-lancer ! s prepreg 
was obtained like the example 1. Except carrying out press temperature in 180 ** 90 minutes after [ of 
130 ** ] 30 minutes, the laminate was obtained like the example 1, physical properties were measured, 
and it was shown in Table 1 . 
[0044] 
[Table 1] 

An example, example of a comparison Example The example of a comparison No 1234 5" 1234 
Glass-transition-temperature *1 206 190 208 184 200 220 165 190 165 Bending elastic modulus *2 2.2 
2.3 2.3 2.0 2.2 2.5 1.8 2.1 2.0 Wall granularity * 3 28 30 29 26 28 40 22 2628 flammability (UL94) - 
V0 V0 V0 V0 V0 V0 HB V0 V0 dielectric constant *4 4.4 4.3 4.0 4.3 4.0 4.2 4.7 4.5 4.9 Dielectric 
dissipation factor * 4 0.007 0.008 0.004 0.008 0.005 0.006 0.012 0.010 0.012 Prepreg appearance *5 O 
OOOOOxxO Notes * 1 : glass transition temperature it is based on the DMA method Unit ** *2: J1S 
C6481 conformity Unit MPa *3:0.9phi drill Rotational frequency 60krpm a part for feed-rate 3.6 m/~ a 
hole - dawn the bias cut of the 4000 hole near 10 hole was carried out - each - the average of the hole 
maximum granularity Unit mum *4: - a dielectric constant and a dielectric dissipation factor - 1MHz 
of ordinary states - measurement. 

*5: The prepreg appearance carried out visual observation and was judged by the following criteria. 
O : the shape of surface type has smoothing and no residual air bubbles. 
x:surface irregularity - many, residual air bubbles - many. 

[0045] The connection reliability trial of a through hole was performed using the laminate obtained by 
example 6 example 5 and the example 1 of a comparison. It is 0.4 to each laminate. 5000 drilling beam 
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patterns are used for the through hole of phi, and it is MIL-P-551 10 D. 4-8-6-1 It follows and is a cold 
energy impact 100 Cycle ******. The through hole flow resistance value change before and behind a 
cold energy impact is shown in Table 2. 
[0046] 
[Table 2] 

Flow resistance (mohms) Rate of change Initial value 100 cycles after (%) Example 5 248 247 -0.4 
Example 1 of a comparison 253 274 +8.3 [0047] 

[Effect of the Invention] The resin constituent by this invention has sinking in to a fiber base material, 
and good coating nature, and it turns out that the laminate for electrical and electric equipment using this 
prepreg shows the engine performance which was excellent to dielectric characteristics, thermal 
resistance, machinability, and flammability-proof. 



w.w.w.*-*-*-*---*--^ 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] They are one sort which has two or more epoxy groups in 1 molecule, or two sorts or more of 
epoxy resins. Among those, at least one sort is a copolymer which becomes considering the epoxy resin 
(I) styrene and the maleic anhydride which are bromine-ized as an indispensable component. Epoxy 
resin curing agent (II) this epoxy resin (I) By blending with the constituent which consists of this curing 
agent (II) In the flexible grant agent (III) list reduced by 10-20 degrees C, glass transition temperature 
The boiling point is this resin more than 100 ** (I). This curing agent (II) and this flexible grant agent 
(IE) Prepreg which comes to sink into a base material in the epoxy resin constituent which becomes 
considering a solvent (IV) as an indispensable component. 

[Claim 2] This resin (I) Inner average bromine content is 30 % of the weight or more, and average 
weight per epoxy equivalent is 500. Prepreg according to claim 1 hereafter characterized by average 
hydroxyl -group concentration being 1x10 to 3 or less mol/g. 

[Claim 3] For this curing agent (II), the percentage of styrene and a maleic anhydride is 9: 1-5:5, and the 
acid number. Prepreg according to claim 1 characterized by being the copolymer which has at least one 
acid-anhydride radical in 100 - 600 mgKOH/g, number average molecular weight 1000-3000, and 1 
molecule. 

[Claim 4] This epoxy resin (I) Prepreg according to claim 1 characterized by being A:B=1:0.3-1:1.5 
when the total amount of epoxy groups was set to A and acid-anhydride radical weight of this curing 
agent (II) was set to B. 

[Claim 5] This flexible grant agent (III) Loadings are this resin (I). Prepreg according to claim 1 
characterized by being 40 or less % of the weight to AUW with this curing agent (II). 
[Claim 6] The low dielectric constant, the low dielectric dissipation factor, and the laminate for the 
charges of high thermal -resistance electric insulation which come to carry out laminate molding of the 
prepreg according to claim 1, 2, 3, 4, or 5. 



[Translation done.] 
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v vc, Tn^/P? x y -ivy #7 7 ? i^mSi t x 

II (LDX4127, Xtf*x^fi395 , ^#*$27Mi 
%, *St*?a^3.5 X10-«mo ttS-ft^im 

Ay/y-/^x-f^ (xe^nyi52 s x^dfixS 

20 i36o . mttmsnix. ±n*4y*m m) 

*379 , mttm5%. ^%7KlSa?gS2.6 X10-«m 

oi/g). ^imn^mt bxM&mxx^ism* 

(H360 , *0*>f>*-fl59ft (ft) S) O30»S%^^ 

s^-*^jxoait. 7^^#fc. 

[0035] zcov-xzt+ivm-jvr v yx-mi 

L, #7X;d^ (E#7X, JfSO.l mm) t*8Bfc 
It, 150 *CT5^10t>I1?&«LT8IH£*$45M 
30 %<7)^ «y ? 7 y -£7)7 'J mztZTV TV 

^Sr7ttabt±T*Cl8iUin<0«|«»ii«<aTs £E7J 
5N/cm2 s ffl^l30 < CT'30«-JlB»L, S^220 '(X* 

[0036] mm 2 

J§aifcl/C*xl'y£ffiV\ *fi-&«fjB ( S MA3000 
A) 40S4%. fh^yatt'x?!/^^^ 
^x-x/w (xe^o>-152 ) 45*S%. 71/V-/I^ 
y,i<7>y^x^^fli (ESCN220 F N X^^S 
40 4212 . mLit^JM Oft) S) 10»S%. ( 2S^ 
x*rdf^ffi|gc7)^%x^^Sft333 „ m^-^^37a 
fi%. 7%*l3gi|fim.2 X10-«mo 1/g) s 7x 
y-^y^7-y^^fli (7x77^ hTD2093, tJ<SS 
S*104 . ±&*4y*ft& (ft) g) 5S4%, 

tt#^Jt lt y o- h y;P7*^ xiy v- 

(N-220 S, B*^fi£^A (ft) S) 15S*%, 2- 
x^4 -y 5 ^y-;U).05Ma%^JnLTHM 
CTl tN^L-Cy-XSrff^. dW^-^^fflv^ffi 

50 lfc^L^. 



[0037] 

(SMA2000A) 40Sfi%. 7Divfc7 x 7-/P7#7 
•y?X#*>>®$§ (BREN-S. X*?*yiSft285 . 
ftS#1r*35fift%, *8£i&£0.1 X10-"mo 1/g 
OT, H*flSK (80 K) 60**%. ^&tt#4Mi: L 
T*S*/^y«fU7'^yxy (CTB2000X162 . 

(ft) ) 10ftft%. 2-xf;M-^fWS 
^/-/M>.02SS%£S§SnU HMMl fcH«fcl/C7 
-Xfcflfc. £W7xx£fflo|>ffite#|j|Wli^at£ 
LT««t££*§. *tt*»eu *lfc*U:. 

[0038] £fflffl4 

-h (»jS146 *C) SrfflV\ ( SMA3000 

A)49fi£%. f h57*ntt*X7xy-Mi/yji/ 
^;WX-f/Kxe^nyi52 ) 481*%. t'X7x7 
-yPA^U^^x-r^ (xh°3-h828 , Xijttf 
5/3*189 . M^x/Ux^^ (ft) ») 3fi*% 

(2a^x^^iii<o^x^^^M 350. 

42fi*%. ¥%*B£Sft3ftl.5 XlO-^mo 1 

( PTMG13O0, H«fl# (ft) «) 20**%, 2 
-Xf-/W- 4 f-/l"f S rv*-;K».03fi»%^jD LT 
*»Wli:RI*tcUrv-^*#fe. ^7xx£ffl^ 

L. H 1 (c^Lfc. 
[OO3 9]0SJ8fl|5 

jg^Jfc LT3-.X?-/kX h*^7?/-^ ($,£174 
°C) £fflV\ Sfi^fla (SMA2000A) 45**%. r 
h 5yntt'X7x y-^-A^y s^/kt— r ^ (x 
tr^nyi52 ) 464*%. 7vMtt'X7x;->UA% 
X^S/fflB (X£a-h5048. Xtf*^i*675 . * 
S£W*25B*%. ffl-ftv-x/PXdfdfv' (ft) S?) 9S 
*% ( 2S^^x^^ffl^^x^dfvS« 412. 

n££3-*4im*%, *wi*mmm 4.1x10-4 mo 

l/g) . ^T^1t#-^lfcLT*i*vp>fyiJSgtt^ij 

^xiy (BN-1015. B#WSi (ft) S) 15fi* * 

No 



(6) #1^9-1 94610 

1 0 

*%. iS*+jv<yiSfrT$y o.05afi%$-^SntTII 

Ultc^U^. 
[0040] ttttMi 

^tttf^jo**-? w yBsattfy 7? yiy(B 
N-1015) SE^LfcUfiWi, HitM5tK*fcLT 

[004 1 ] JtKW2 

10 ^r^tt#4S"]o^y f h a-/p ( ptm 



G1300) OK£*£50S*%£UctWi. HSS#l4i: 
[0042] tt&PB 

«tW5fc*JVVC* &fi£8MI ( SMA2000A) £34£ 
*%(C . r 1- 7 7*D ^ b'X 7 x J V? U y i^/l/X 

— (xhT7oyi52 ) £35M*%£. rnAftt'T. 
7x/-;UA^X^^i§ (Xt'3-b5049. Xsjttf- 
i^*745 . ^S#W$26«*%. rfi-ftv-x^x^v 
(ft) m £3lSfi% ( 2WB<0X^i«li<VF%x 

20 jk*^3*54o . as-£*^36S*%. ^fclSgiRg 

tt.3 X10-<mo l/g) teSQ5UfcjaW4H«(cUT 
[0043] it^J4 

7oA-fbt*X7x7-;l-A^x^^ll (xtfa-h 
5048) 90fi*%. 9V*r-foJi£Jv9x#*isim 
( E SCN220 F ) 10SS%, ( 2«lOXjJ«f ^fflJH 
W&XjK* 5/3*628 , JMt^$23£*%. 
SSiSS^1.6 X 1 0"3mo 1/g) . 2-xf-/W4- 

30 **>w s yy-M.omM%*maLxmnM 1 1 n 

1 1 Hat; lt 9 v9~? y -<7)r y r v7*%tz . 7 w 
7.iag&. 130 -c3o#?)m. 180 °c9o^tf ftjawm 

[0044 ] 
[«1] 



1 



ftffPHx* « 2 
«^tt(UL94) 



206 

2.2 

28 

vo 

4.4 



190 

2.3 

30 

VO 

4.3 



208 

2.3 

29 

VO 

4.0 



184 

2.0 

26 

VO 

4.3 



200 

2.2 

28 

VO 

4.0 



220 

2.5 

40 

VO 

4.2 



165 

1.8 

22 

HB 

4.7 



190 

2.1 

26 

VO 

4.5 



165 

2.0 

28 

VO 

4.9 



0.007 0.008 0.004 0.008 

O O O O 



0.005 0.006 0.012 0.010 0.012 

Q O X X Q 



&) *1 : ijyXW&%mi. DMAifcfcJ:* 
*2 : J I S C648im& IfiMPa 
*3:0. 9 4>Y X ))V [USgiteOk r pm 



40Wftgftjfil0ft£A-f TX#-y h LfcmMtMZ O^im 



(7) OTP9-1 94610 

11 12 

*4 : mmm. m^jEmit. %m i mh zfctate. 

*5 : yvrvwrni. smmi. TEawfci oas^U:. 

[0045] mi&m6 * ?)Wnz.tz . wtmmmwzft^ft-jwiimiB&mn 

*-;U«0^g^ttl«ife$-!fT-5 3t. «RJtK(C0.4 [ 0 0 4 6 ] 

^-*-;P$:5000^(t^A'^-y$-fflv>T» M I L [£2 ] 
- P - 55110 D 4-8-6-1 X 100 iM * 10 



%mM3 248 247 -0.4 
II 253 274 ±-8.3 



[0047] K£«Sfflgtm«2. Itm IHKSft. «MJaltt&tf 



JlW«IWair«6TBl*l* 



